Introduction. Previous studies have mainly compared professionals' and patients' ratings of the importance of different care aspects, finding poor agreement between the groups concerning patient-centered quality of care. There is still little known about professionals' knowledge of how patients experience the quality of care they receive during in vitro fertilization (IVF) treatments. The aim of this study was to investigate how IVF healthcare professionals estimate patients' experience of patient-centered quality of care and if certain factors influenced the IVF professionals' perceptions and IVF patients' experience of quality of care. Material and Methods. All 16 IVF public and private clinics in Sweden participated in this cross-sectional study. A total of 268 IVF healthcare professionals and 3298 patients (women and men) undergoing IVF treatment between January and May 2015 participated by answering the validated questionnaire "Quality from the patients' perspective of in vitro fertilization treatment" (QPP-IVF). Results. Healthcare professionals significantly underestimated patients' satisfaction with the patient-centered quality of care they received in all aspects measured. Both patients and professionals rated the most deficient factors to be "responsibility/continuity", "participation" and "availability". Healthcare professionals and patients belonging to private clinics evaluated patient-centered care as significantly better than professionals and patients at public clinics in almost all aspects measured. Conclusion. The results of this study will increase the professionals' understanding of the patients' experiences during IVF treatment and provide additional knowledge when identifying areas to prioritize to improve quality of care.
Introduction
Some studies in reproductive medicine have been designed to investigate patient preferences in fertility care, and to compare them with physicians' preferences.
Patients and professionals differed in their views of what is most important in regard to quality of care, with patients valuing patient-centeredness of care significantly higher than physicians (1) (2) (3) . In a Dutch study of healthcare professionals' perceptions of patients' experiences of patient-centered fertility care, Aarts et al. (4) found poor agreement between professionals' perceptions and patients' actual experiences. In general, healthcare professionals underestimated their own performances.
In Sweden, the questionnaire "Quality from the patients' perspective of in vitro fertilization treatment" (QPP-IVF) has been developed and validated (5) . The QPP-IVF addresses men and women equally and is implemented in all Swedish in vitro fertilization (IVF) clinics, private as well as public, and included in the National Quality Register of Assisted Reproduction (Q-IVF; www.qivf.se).
The aim of this study was to compare IVF healthcare professionals' estimates with patients' actual experiences of patient-centered quality of care measured with the QPP-IVF questionnaire, and investigate if certain factors influenced the IVF professionals' perceptions and IVF patients' experience of quality of care.
Material and methods
In Sweden, IVF is performed at public and private clinics. According to the Swedish regulations, couples in whom the woman is < 40 years of age and without children in the current relationship, are offered three subsidized fresh cycles and all following cryo cycles at public units. Only one live birth is reimbursed by the public health service. Couples not fulfilling these rules need to seek private treatment. No specific regulations exist for treatment at private clinics.
The study was performed from January to May 2015 and included all 16 IVF clinics in Sweden, six public clinics and ten private clinics. The number of IVF and intracytoplasmic sperm injection (ICSI) cycles performed yearly at each IVF clinic varied from around 400 to more than 1100 fresh cycles (www.qivf.se).
All healthcare professionals at the 16 clinics were invited to participate in the study: physicians, midwifes, nurses, nurse assistants, laboratory staff, administrative staff, psychologists and counselors. Among patients, all couples undergoing IVF or ICSI with their own gametes during the actual study period and with adequate fluency in the Swedish language were invited to participate. Usually in Sweden all parts of IVF treatments are administered at IVF clinics, but about 12% of women had their hormone stimulation monitored by a gynecologist at local clinics and visited the IVF clinic mainly for oocyte retrieval and embryo transfer.
All IVF clinics received oral and written information about the study, and staff were invited to participate by personal e-mails. Women and men undergoing their first or repeated IVF treatment received oral and written information about the study when planning for oocyte retrieval. Healthcare professionals and patients were informed that participation was voluntary and confidential and gave their permission to participate by giving email addresses on consent. The e-mail addresses were sent without names or identification numbers to a company 
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that administered the questionnaires, ImproveIT (www.im proveit.se). Healthcare professionals and patients had to answer the questionnaire within 2 weeks. One reminder was sent. Professionals answered the questionnaires 2 weeks before the patients' study period started. To prevent missing answers the participants had to answer all questions in the web-based questionnaire to allow submission of the answers. The instrument QPP-IVF was developed and validated specifically for evaluating patients' experiences of quality of care in conjunction with IVF treatments (5, 6 ). The instrument is based on the theoretical foundation of the validated general instrument, QPP, which has its origin in in-depth interviews with patients (7, 8) . The QPP-IVF contains 30 items for women and 29 items for men divided into 10 factors (subscales); "pain relief and physical care", "waiting time", "care room characteristics", "information during treatment", "information after treatment", "participation", "responsibility/continuity", "the staff's respect/commitment/empathy", "atmosphere and environment" and "availability" and one single item covering overall medical care (5). All items divided into factors are shown in the Supplementary material (Appendix S1). The aspects are measured with a fourpoint response scale; "This is what I experienced. . ." from 1, do not agree at all to 4, completely agree. Men and women answered the questionnaire individually. The healthcare professional received the same versions of the QPP-IVF as the patients, one for women and one for men. They were instructed to answer the questions as they thought women and men would evaluate the patient-centered quality of care during IVF-treatment at their clinic.
Statistical analyses
Mean and standard deviations, median, minimum and maximum were used for descriptive statistics of continuous variables and numbers and percentages for categorical variables. For comparison between two groups MannWhitney U-test was used for continuous variables (factors). Differences between groups are presented as mean difference with 95% CI. For comparison of systematic changes between mean factor values of patients and professionals within clinics over the 16 clinics a Wilcoxon Signed rank test was used. To investigate if certain factors influenced the answers, univariable prediction of the highest score of perceived reality in the factors "medical care", "participation" and "the staff's respect/commitment/empathy" was performed with univariable logistic regression for professionals' perceptions of the quality of care as perceived by women and men and also for the perceived reality as reported by patients. The factors evaluated for professionals were age, profession and clinic (private vs. public) and for patients; age, origin nationality, education (lower education defined as primary/secondary school and higher education defined as college/ university), clinic (private vs. public) and hormone stimulation at IVF clinic vs. local clinic.
To select significant associations with the highest score of perceived reality for professionals and patients, variables with p-value <0.1 from the univariable logistic regression were then entered into a stepwise multiple logistic regression analysis. The results from the logistic regression analysis are given as odds ratios (OR) with 95% CI, p-value and area under the receiver operating characteristic (ROC) curve. The factors were calculated as mean score between 1 and 4, where 4 represents the best score. When reporting differences between scores for patient-centeredness, it is important to define a minimally important difference that can be considered as clinically relevant. A mean difference of 0.3 or more (i.e. 10% of the maximum difference) between professionals and patients in the factors was, in agreement with earlier studies (4,9-12) considered as a Minimally Important Difference. All significance tests were two-sided and conducted at the 5% significance level. All statistical analyses were performed using SAS System Version 9.3 (SAS Inc, Cary, NC, USA).
Ethical approval was obtained from the Ethics Committee of the University of Gothenburg (D.no.: T919-14).
Results

Respondents
All Swedish healthcare professionals working in the 16 licensed IVF clinics, in total 316, were invited to participate in the study. In all, 268 healthcare professionals agreed to participate, giving a response rate of 85%. The response rate per clinic varied between 66% and 100%. Of the 4858 patients (2467 women and 2391 men) who agreed to participate in the study, 1863 women (response rate 75.5%) and 1435 men (response rate 60.0%) answered. The response rate per clinic varied between 69% and 84% for women and between 48% and 69% for men. Baseline characteristics of healthcare professionals and patients are presented in Table 1 .
Healthcare professionals' perceptions of women's and men's experiences of patient-centered quality of care compared with patients' actual experience Perceptions of healthcare professionals regarding patients' experienced quality of care compared with the actual experiences reported by the patients are presented in Table 2 . Healthcare professionals significantly underestimated women's and men's satisfaction with the experience of patient-centered quality of care in all factors. Both professionals and patients gave their lowest score for the factor "responsibility/continuity" followed by the factors "participation" and "availability" (Table 2 ). An analysis was also performed where patients at individual clinics were compared with professionals at each respective clinic. A similar pattern was found with significant underestimation of most factors by professionals in comparison with patients ( Figures 1 and 2 , Table 3 ). When comparing physicians' and midwives/nurses' perceptions of patients' experience of patient-centered quality of care, no significant differences were found (data not shown).
Public vs. private clinics
Healthcare professionals and patients at private clinics evaluated patient-centered care as significantly better than professionals and patients at public clinics (Table 4 ). This applied to all factors measured, except for the professionals' estimates of the factor "information after treatment".
Correlation between baseline variables and selected factors of patient-centered quality of care
Univariable analyses for both professional and patients are presented in Tables 5 and 6 .
In the stepwise multiple logistic regression analysis of professionals' estimates of the highest score from women, the baseline variables "belonging to a private clinic" (adjusted OR 3.90, 95% CI 1.84-8.25, p = 0.0004) and age between 43 and 54 years compared with younger age (OR 1.04, 95% CI 1.00-1.08, p = 0.035) were significantly associated with the highest score for the factor "the staff's respect/commitment/empathy", area under the ROC curve = 0.70. For women no other variable was entered into the model after lower education level was included for the dependent variable highest score on the factor "medical care".
Low education level and attending a private clinic were significantly associated with the highest score for the Figure 2 . Scatterplots of the correlation between professionals' estimations and patients' experiences of the factors "pain relief and physical care", "waiting time", "care room characteristics", "information after treatment", "responsibility/continuity", "atmosphere and environment" and "availability" measured at each clinic.
[Color figure can be viewed at wileyonlinelibrary.com].
factor "participation" for female patients (adjusted OR 1.90, 95% CI 1.52-2.38, p < 0.0001 and adjusted OR 1.91, 95% CI 1.50-2.42, p < 0.0001). Stimulation at an IVF unit vs. a local clinic was significantly associated with lower score (adjusted OR 0.73, 95% CI 0.54-0.99, p = 0.04), area under the ROC curve = 0.62. Lower education level (OR 1.71, 95% CI 1.40-2.08, p < 0.0001) and attending a private clinic (OR 1.74, 95% CI 1.42-2.12, p < 0.0001) were significantly associated with the highest score on the factor "the staff's respect/commitment/empathy". Receiving the stimulation at the IVF clinic rather than at a local clinic was significantly associated with lower score (OR 0.69, 95% CI 0.52-0.91, p < 0.01) for this factor too, area under the ROC curve = 0.60.
For men, there was a significant association between lower education levels and attending a private clinic and the highest scores for all three factors. Lower education level (OR 1.46, 95% CI 1.17-1.83, p < 0.001) and belonging to a private clinic (OR 1.56, 95% CI 1.24-1.95, p = 0.0001) were significantly associated with the highest score for the factor "medical care", area under ROC curve = 0.58. Lower education level (OR 1.64, 95% CI 1.29-2.07, p < 0.0001) and attending a private clinic (OR 1.60, 95% CI 1.24-2.05, p = 0.001) were significantly associated with the highest score for the factor "participation", area under ROC curve = 0.59. Lower education level (OR 1.66, 95% CI 1.34-2.06, p < 0.0001) and belonging to a private clinic (OR 1.41, 95% CI 1.13-1.76, p < 0.01) were significantly associated with the highest score for the factor "the staff's respect/commitment/empathy", area under ROC curve = 0.58.
Discussion
The main finding of this study was that healthcare professionals significantly underestimated patients' satisfaction with all aspects of patient-centered quality of care when measured with QPP-IVF. However, there was a similar pattern between professionals' perceptions and patients' experience, with "responsibility/continuity" evaluated as the most deficient factor, followed by "participation" and "availability". These results will increase the professionals' understanding of the patients' experiences during IVF treatment and provide additional knowledge when identifying areas to prioritize in order to improve quality of care. One previous Dutch study investigated professionals' perceptions of patients' experience of patient-centered fertility care (4). They found that, similar to our results, healthcare professionals in general underestimated their own performance. In contrast to our results, Aarts et al. (4) also found that professionals overestimated patient satisfaction in several aspects of care. Aarts et al. (4) found that physicians tended to underestimate, and nurses tended to overestimate their performances in individual aspects of care. We found no differences between the perceptions of physicians vs. midwives/nurses as to patients' experiences of patient-centered quality of care.
Attending a private clinic was significantly associated with the highest score for the factors "medical care", "participation" and "staff's respect/commitment/empathy" both for staff perceptions and patients' experiences. In Sweden, IVF patients most often undergo their three public treatments (for free) before they enter private treatments. This management results in a selection of older women and women who have gone through more cycles treated at private centers. However, women treated at private units are also to a higher extent parous and more likely to have previous children conceived through IVF. Market forces may have encouraged private clinics to develop a more patient-centered culture. Whatever the reasons, it is obvious that there are differences in patient experiences of the care they receive at private and public clinics, in favor of private clinics, and that public clinics in Sweden have something to learn from private clinics. These results need further investigation. For patients, lower education level was also significantly associated with the highest score for the factors measured. Previous studies in the field of infertility and its treatments have also found well-educated people to rate their satisfaction with care as lower than less educated people (13) (14) (15) (16) (17) .
Receiving hormone stimulation at an IVF clinic, rather than at a local private or public gynecological clinic, was a negative predictor of the highest scores for women with regard to participation and the experience of respect, commitment and empathy from staff. This finding was unexpected and is in contrast with a systematic review of the patients' perspective on fertility care (18), identifying treatment in a clinic dedicated to infertility care as one of fertility patients' needs. One possible explanation for our finding is that the women experience more continuity and a closer relation with the same professionals at smaller local clinics. Gameiro et al. (19) found continuity to be associated with higher patient tolerance of treatment, whereas lack of continuity of care has been reported as one reason for drop-out from IVF treatments (20) . The problem of organizing care to meet patients' needs for continuity and contact with the same professionals during fertility treatments is an important issue and calls for sustainable solutions. Why do providers underestimate the patients' satisfaction with the experience of quality of care? One could argue that the general underestimation could be the staff's tendency to focus on the negative results, i.e. the results in need of improvements, and so perceive a skewed picture of the patients' experiences, or that providers might be influenced by dissatisfied patients. The providers' experience of work in health care with deeper awareness on what you as a patient should request, might also influence the estimations. With regard to patients giving more positive answers than the professionals estimated, one must also bear in mind the tendency for patients to give socially desirable answers due to their dependency towards professionals during treatments (21, 22) . Whatever the reasons, it is obvious that there are significant differences between the professionals' estimations and patients' experience of quality of care.
A major strength of this study is the multi-center design and that healthcare professionals and patients at all IVF clinics in Sweden participated. The results give new information about patient-centered quality of care at a national level measured with a validated and reliable instrument specifically developed for IVF patients. The high response rate for the professional group strengthens the validity of the results. The importance of making results publicly available to increase patient-centeredness by stimulating competition between fertility clinics has been emphasized by some studies (2, 9) . The QPP-IVF questionnaire has been included in the Q-IVF register since 2013 and gives all IVF clinics the possibility of comparison, competition and cooperation in order to improve their patient-centered quality of care. A national network is established to encourage further cooperation for improvements both at national and clinical levels.
Some limitations of this study need to be discussed. Healthcare professionals were asked to estimate the average patients' experience while such a patient does not actually exist (4) . The providers had to consider all patients; also those who were most dissatisfied, which might have influenced the providers' ratings. Another limitation is that only couples undergoing IVF or ICSI with their own gametes and with adequate fluency in the Swedish language were invited to participate. The questionnaire had to be answered before the pregnancy test to avoid the responses being influenced by the pregnancy test results. It is known that positive results such as pregnancy and birth following treatments are predictors for a higher degree of satisfaction with treatment (15, 23) . On the other hand it might be regarded as a limitation not to cover the patients' need for support when receiving the results of the pregnancy test. In a study of Dancet et al. (24) investigating patients' views on patient-centered care across Europe, patients reported that they required support, especially when they received the negative result of a pregnancy test. Partners in a couple are not independent of each other and could probably influence each other's ratings. In a previous study investigating patient-centered quality of care by the use of the QPP-IVF, no significant difference was found between the individual and couple based analysis of the responses (6) . In this study no couple-based analysis was performed because the main point was to explore the difference between professionals and patients, not between men and women.
One might argue that this study addresses only Swedish healthcare professionals and patients, and results might not apply to other countries. However, according to an international study (24) , patients across Europe have similar views on patient-centered care.
In conclusion, healthcare professionals significantly underestimated patient satisfaction with all aspects of patient-centered quality of care. Both patients and professionals rated the most deficient care aspects for patients to be responsibility and continuity of care, participation in decisions and availability to clinic. These results will give professionals additional insights when prioritizing which areas to develop to improve quality of care, in collaboration with their patients.
